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CALCULATING THE OBSERVABLE PROPERTIES 
OF MASS ACCRETING BLACK HOLES 
Heather Lee 
Physics Department Washington University in St. Louis 
Introduction 
Stellar mass black holes in a binary orbit with a star are a 
bright source of X-rays, and the polarization of light from such 
a source can provide a lot of information about the black 
hole when collected by telescopes. The team I worked with 
studied X-ray emission to test Einstein’s theory of curved 
spacetime and to learn how black holes absorb matter.  Their 
current goal is to predict the behavior of black holes, using 
polarization as their source of information, with a code they 
developed using the physicist Chandrasekhar’s equations 
and tables as a basis1. 
Calculating Table Thirteen  
Using concepts obtained from calculating Table Nine we can 
move on to Table 13 which calculates the different H values 
varying with 𝜇. Using equation 4 defined in chapter 6, 
 𝐻(𝜇)=1+𝜇𝐻(µ)∫0↑1▒​Ψ(​𝜇↑′ )/𝜇+ ​𝜇↑′  𝐻(​𝜇↑′ )𝑑​𝜇↑′   
while substituting Psi with a given characteristic function ​3/16 (3− ​𝜇↑2 ), and using a base of 1 for initial H(𝜇) to calculate 
iterations until the function converges.  
Abstract 
My goal is to generalize Chandrasekhar’s formulas to include 
partial Rayleigh Scattering.  In my summer research, I 
successfully recalculated key tables and solutions from his 
book and I am working in generalizing his results for use in an 
infinitely deep electron atmosphere.  Here, I will summarize 
how Chandrasekhar derived his formulas and how to 
potentially generalize them to include absorption. 
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Calculating Table Nine 
Table Nine serves as a basis for future calculations because it 
is the problem and it’s solutions in it’s most basic form. In 
understanding this we can understand more complex 
variations. 
 
This involved calculating constants using Legendre 
polynomials as roots, the order of which determines the 
approximation. In this case, H functions represent a 
relationship between intensity, I, and flux, F. 
The characteristic function is defined by the constants where  1=∑𝑗=1↑𝑛▒​​𝑎↓𝑗 /1− ​𝑚↓𝑗↑2 ​𝑘↑2    a 
and H(𝜇) is defined by 𝐻(𝜇)= ​1/​𝜇↓1 …​𝜇↓𝑛  ​∏(𝜇+ ​𝜇↓𝑖 )/∏(1+ ​𝑘↓𝛼 𝜇)   
Conclusion 
While the method for calculating Table 13 ad described here failed, 
the final solution to Table thirteen is not covered in the scope of this 
poster.  Moreover, further studies shows how the reflection coefficient, 
changes the table used. From recreating these tables, we can 
understand how more complicated forms of the H-function work and 
later, where to insert the reflection coefficient which impacts future 
equations and calculations. From these results, however, we can 
calculate more accurately how light is polarized and scattered in an 
infinite electron cloud.  These equations can be implemented in a 
code used to analyze data obtained form the X-ray telescope, X-
Caliber, created by Dr. Krawczynski’s lab. 
